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Abstract

Background.: Infections due to intestinal parasites are a major public health concern in developing countries
contributing to morbidity as well as mortality in the population. 4Aim and Objectives: A hospital-based cross-
sectional study was done to determine the prevalence of intestinal parasites and association with different risk

factors. Results: The total prevalence was found to be 15%, with protozoans being more common (63%) than

helminths (33%). Cyst of Entamoeba histolyticaldispar was the most common protozoan and Ascaris was the most

common helminth isolated. Rural residence, open defecation and barefoot walking were significantly associated (p <

0.05) with the prevalence. Conclusion: Along with mass deworming and elimination program being carried out by

the government, results of this study would help in planning and implementing specific policies in the area.
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Introduction

Intestinal Parasitic Infections (IPIs) pose a signifi-
cant global health problem causing morbidity and
mortality in the affected population [1]. IPIs have
high prevalence in developing countries and are
being recognised as neglected tropical diseases [2-
3]. WHO estimates about 1.5 billion people or 24%
of the world population to be infected with intesti-
nal parasites, especially Soil Transmitted Helmin-
ths (STH) [2]. Increasing population, inaccessi-
bility to clean drinking water, contaminated food,
poor and inadequate sanitation facilities, walking
or working barefoot on contaminated soil, are few
ofthe causes for the IPIs to be prevalent in develop-
ing countries [5-6]. The common presenting com-
plaints range from fever, anorexia, malaise,
vomiting, abdominal discomfort, diarrhoea and
dysentery. Often, complications like anaemia, iron
and Vitamin A deficiency, growth retardation, poor
educational performance and other physical and

mental consequences are especially seen in
children, attributed to IPIs [5, 7]. Even though the
community-based public health studies are more
useful in providing IPI data, the hospitals also act
as sentinel centres giving an insight into the
parasitic burden and morbidity caused by them. It
also helps in developing focused prevention
programmes against these intestinal parasites [1].
This cross-sectional study was performed to know
the prevalence of intestinal parasites, to determine
various demographic factors associated and to
compare the concentration technique of stool
examination with the routine microscopy. No such
prevalence study has earlier been conducted in the
region (area around Greater Noida, a city in the
state of Uttar Pradesh, India) to the best of our
knowledge. The findings would potentially help in
drafting and implementing prevention policies in
this locality.

© Journal of Krishna Institute of Medical Sciences University 90



JKIMSU, Vol. 13, No. 2, April-June 2024

Zarine Khan et al.

Material and Methods

This cross-sectional study was conducted in the
Department of Microbiology, SMS&R, Sharda
Hospital, Greater Noida from January 2022 to
February 2023. All samples received in the Para-
sitology division of Central Laboratory during this
period were included. Unlabelled, leaking and
duplicate samples were excluded. The demogra-
phic details and the clinical features were obtained
from the medical records. The samples were
examined macroscopically for consistency, colour
and presence of pus, mucus, blood and any worm
segments or adult worm. Wet mount with normal
saline and iodine of all the stool samples were
prepared and examined microscopically under
low- and high-power magnification. Simultane-
ously, all the stool samples were subjected to
concentration by formol ether technique as per
standard procedure and examined microscopically
[8]. Modified Ziehl Nelson with 1% sulphuric acid,
was done only in those samples which were suspec-
ted to have oocyst of Cryptosporidium sp. and
Cystoisospora sp. on wet mount examination as the
patients were immunocompromised.

Statistical analysis

Data was entered in MS Excel and analyzed using
IBM SPSS Statistics for Windows Version 25.
Prevalence was calculated using descriptive stati-
stics. Chi-square (i) test was applied to check the
statistical association between intestinal parasitosis
with the clinical and demographic factors. The
value of p < 0.05 was considered significant.
Compared to microscopy, the sensitivity and speci-
ficity of the concentration technique were also
calculated.

Results

Demographic factors

Table 1 describes the demographic details of the
sample population. A total of 517 samples were
received. Out of them, 333 (64%) were males and
184 (36%) were females. The patients' age ranged
from less than a year to 85 years and were grouped
into four age categories i.e. < 20, 21-40, 41-60 and
> 60. Maximum samples were seen in the category

21-40 years (197, 38%) followed by <20 years 187
(36%), 41-60 years 93 (18%) and least in > 60 years
40 (8%).Most of the samples received were from
urban population 345 (67%). Among the samples
received from rural population 172 (33%), open
defecation and barefoot walking was seen in 50
(10%) and 16 (3%) respectively. Open defecation
and barefoot walking were absent in urban popu-
lation.

Out of the total 517 samples, 79 (15%) samples
showed positive findings, mostly from rural areas
54 (31%) which was significantly associated (p <
0.05). Positive findings were also significantly
associated with open defecation and barefoot
walking (p < 0.05). Positive findings were seen
more in samples received from male patients 56
(17%) compared to female patients 23 (13%). The
age group category 21-40 years showed the
maximum positive findings 34 (17%) and least
was seen in the age category > 60 years 1 (3%).
Positive findings were not statistically associated
with age and gender (p > 0.05). In terms of clinical
features, the most common feature in the positive
samples was dysentery (55.2%) followed by fever
(52.5%), as shown in Table 2.
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Table 1: Socio-demographic information of study

population (n=517)

Feature Category | Number (Percentage)
Age group < 20 187 (36%)
21-40 197 (38%)
41-60 93 (18%)
> 60 40 (8%)
Sex Male 333 (64%)
Female 184 (36%)
Residence Rural 172 (33%)
Urban 345 (67%)
Sanitation Open 50 (10%)
Closed 467 (90%)
Barefoot Yes 16 (3%)
No 501 (97%)

Table 2: Association of major clinical features in samples with positive findings

Clinical features | Number Positive (%) Negative (%) P

Fever 40 21 (52.5) 19 (47.5) 0.00001
Abdominal pain 137 65 (47.5) 72 (52.5) 0.00001
Dysentery 29 16 (55.2) 13 (44.8) 0.00001
Diarrhoea 145 65 (44.8) 80 (55.2) 0.00001

Prevalence of intestinal parasites

The prevalence of intestinal parasitosis was found
to be 15% (79/517) in the sample population.
Prevalence of infection due to protozoans were
higher compared to helminths, 63% and 33%
respectively. The prevalence of different parasites
is shown in Figure 1. Among the protozoans, cyst
of Giardia lamblia 31 (39%) was most commonly
seen followed by Entamoeba histolytica/dispar 13

(17%), oocyst of Cystoisospora belli 4 (5%) and
oocyst of Cryptosporidium parvum 2 (3%).
Modified acid fast staining was performed only in 6
of the samples. Among the helminths egg of
Ascaris was the most common 15 (19%) followed
by that of hookworm 7 (9%), Trichuristrichiura 3
(4%) and Hymenolepsis nana 1 (1.3%).
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Monoparasitism was seen in 76 (96.2%) cases and
bi-parasitism was seen in 3 (3.8%)cases. Multiple
parasitism was absent in this population. Table 3
summarizes the prevalence of each parasite based
on risk factors and gender. Statistically significant
association (p < 0.05) was seen with barefoot and
the prevalence of soil transmitted helminths as

shown in Table 4. Table 5 highlights the risk factors
and prevalence values for the pediatric subgroup

(0-12 years) of the < 20 years age group. The
prevalence is a little higher (19%) in the pediatric

subgroup as compared to 17% in the <20 years age

group.
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Figure 1: Prevalence of different parasites (Positive: 79)

Table 3: Prevalence of different parasites for different risk factors and gender

Category — Overall Residence Defecation Barefoot Gender
Rural | Urban| Open | Closed | Yes No Male | Female
Positive cases 79 54 25 30 49 16 63 56 23
Cryptosporidium 25% | 3.7% | 0.0% | 0.0% | 4.1% | 0.0% | 3.2% | 1.8% 4.3%
Cystoisospora 51% | 5.6% | 4.0% | 6.7% | 4.1% | 0.0% | 63% | 3.6% 8.7%
Entamoeba 16.5% | 14.8% | 20.0% | 10.0% | 20.4% | 0.0% | 20.6% | 14.3% | 21.7%
Giardia 39.2% | 27.8% | 64.0% | 23.3% | 49.0% | 6.3% | 47.6% | 42.9% | 30.4%
Ascaris 19.0% | 25.9% | 4.0% | 40.0% | 6.1% | 50.0% | 11.1% | 19.6% | 17.4%
H. nana 1.3% | 1.9% | 0.0% | 0.0% | 2.0% | 0.0% | 1.6% | 1.8% 0.0%
Hookworms 89% | 13.0% | 0.0% | 13.3% | 6.1% |37.5% | 1.6% | 10.7% | 4.3%
Trichuris 38% | 3.7% | 4.0% | 33% | 4.1% | 0.0% | 4.8% | 1.8% 8.7%
Mixed 38% | 3.7% | 4.0% | 33% | 4.1% | 63% | 3.2% | 3.6% 4.3%

Statistically significant association (p < 0.05) was seen with barefoot and the prevalence of soil transmitted helminths as shown
in Table 4. Table 5 highlights the risk factors and prevalence values for the pediatric subgroup (0-12 years) of the < 20 years
age group. The prevalence is a little higher (19%) in the pediatric subgroup as compared to 17% in the < 20 years age group.
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Table 4: Association of infections with risk factors

Risk Category Total Positive cases | Negative cases D
factor (n=517) (n=79) (n =438)
Age group | < 20 187 31 (17%) 156 (83%)
21-40 197 34 (17%) 163 (83%)
6.0074 0.111
41-60 93 13 (14%) 80 (86%)
> 60 40 1 (3%) 39 (98%)
Sex Male 333 56 (17%) 277 (83%)
1.7060 0.191
Female 184 23 (13%) 161 (88%)
Residence | Rural 172 54 (31%) 118 (69%)
51.7052 | 0.0001
Urban 345 25 (7%) 320 (93%)
Sanitation | Open 50 30 (60%) 20 (40%)
85.5102 | 0.0001
Closed 467 49 (10%) 418 (90%)
Barefoot Yes 16 16 (100%) 0 (0%)
91.5419 | 0.0001
No 501 63 (13%) 438 (87%)

TableS: Risk factors for age group 0-12 years with total 131 and 25

(19%) positive cases
Risk factor | Category | Total | Positive cases | Negative cases
Sex Male 98 21 (21%) 77 (79%)
Female 33 4 (12%) 29 (88%)
Residence Rural 48 21 (44%) 27 (56%)
Urban 83 4 (5%) 79 (95%)
Sanitation | Open 21 16 (76%) 5 (24%)
Closed 110 9 (8%) 101 (92%)
Barefoot Yes 14 14 (100%) 0 (0%)
No 117 11 (9%) 106 (91%)
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Comparison between wet mount and formol
ether concentration method

Out of the 517 samples, total of 79 were positive by
direct method whereas 81 were detected by the con-
centration method. Thus an additional 2 samples
were detected by the concentration technique. The
sensitivity, specificity, positive predictive value and
negative predictive values were found to be, 100%,
99.1%, 95.2% and 100%, respectively, considering
the direct wet mount as the gold standard.

Discussion

IPIs are still a public health problem in developing
countries [9]. Hot humid weather conditions,
poverty, illiteracy, contaminated drinking water are
few of the causes attributable to the prevalence of
these infections [10]. The overall prevalence of
intestinal parasites was found to be 15% which is
comparable to the study done by Shobha et al.,
(2013) which calculated the prevalence in Western
India to be 15.19% [11]. A much lower prevalence
of 3% was seen in a study from Northern India and
from the Southern part of the country [12, 13]. Ina
retrospective analysis done by Praharaj et al.,
(2017) [14] the prevalence was found to be 8.9%,
but the calculated prevalence is higher in studies
done outside India, such as Yemen and Africa [15-
16]. The differences can be attributed to the diffe-
rent study population, composition and, demogra-
phic factors as well as the difference in knowledge,
attitude and practices in the population. In this
study, the most isolated parasites were the proto-
zoans, which is like the study done by Praharaj et
al, (2017) and Al-Yousofi et al., (2022) which
showed the prevalence to be 11% and 44.5%
respectively [14, 16]. The protozoans are easily
transmitted by ingestion of contaminated food and
water or by person-to-person transmission [ 17-18].

The most prevalent protozoan cyst isolated in this

study was that of Giardia lamblia followed by
Entamoeba histolytica/dispar. This was similar to
the results from the study done by Al-Yousofi et al.,
(2022) [16] but a study by Singh et al., (2023) [12]
showed cyst of Entamoeba histolytica/dispar to be
most prevalent followed by that of Giardia sp. It
can also be mentioned here that Amoebic Liver
Abscess (ALA) is the most common extra
intestinal manifestation of Entamoeba histolytica
infection [19]. Unlike the protozoans, the Soil
Transmitted Helminths (STH) cause infection by
penetration of the larval stages that develop outside
the human body, though Ascaris and Trichuris are
transmitted through feco-oral route [20]. Among
the helminths, Ascarissp. was the most prevalent.
This finding is similar to that observed by Deka et
al., (2022) [21] in malnourished children but, in
few studies Ascaris was the least prevalent
helminth [15-16]. Monoparasitism was prevalent
in this study except for 3 samples where
biparasitism was seen. This could be attributed to
the presence of more than one risk factor or an
acute infection on a chronic one.

In this study, though the total number of samples
received from urban population was more, the
positive findings were more in samples from rural
population which were statistically significant
showing an attribution of place of residence to the
positive findings. This concurs with the study done
by Langbang et al., (2019) [22] which also showed
a statistically significant association between the
place of residence and prevalence of intestinal
parasites.

In this study majority of the population had access
to proper sanitation facilities but the positive
findings were statistically associated (p <0.0001)
with open defecation which was done by only 10%
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of the population, similar to what Deka et al.,
(2022) observed (p <0.028) [21]. Walking barefoot
was also statistically associated with the presence
of STH. A similar association was reported by Patil
& Pratinidhi (2012) [23]. For urban population
open defecation and barefoot walking was not
found to be the risk factors suggesting the presence
of other modes of transmission.

The most common parasite isolated being Ascaris,
similar to the finding by Deka ef al., (2022) which
showed similar findings in under-five malnouri-
shed children [21]. Most of the positive findings
were seen in males, which agrees with the study
done Praharaj et al., (2017) [14]. In contrast few
studies have shown the prevalence in females to be
higher [ 16, 24]. Though there is no correlation with
gender, more samples from males compared to
females and more outdoor activities carried out by
males can be attributed to this finding. Higher pre-
valence of intestinal parasitosis was seen in the age
group < 20 years and 21-20 years even though
none of the stratified age groups showed statisti-
cally significant results. Similar results were obtai-
ned in the study done by Al-Fakih et al., (2022)
[15].

Considering the clinical symptoms diarrhoea,
abdominal pain, fever and dysentery were
statistically associated with the presence of

intestinal parasites, diarrhoea being the most
common presentation. Similar findings were also
reported by Al-Fakih et al., (2022) [15]. Not much
difference was observed in the sensitivity and
specificity of the two methods of examination. In
only two samples, the concentration method was
useful in detecting the parasites. Single centric and
single stool examination are the limitations of the
study. Examining three stool samples could have
increased the sensitivity.

Conclusion

High (15%) prevalence demonstrates that intestinal
parasitosis is still an existing public health problem
in some areas. The intestinal protozoans are much
more prevalent compared to the STH which might
be due to the filarial elimination initiative taken up
by the Government. The statistically significant
association between barefoot walking, type of
residence and sanitation proves these to be the risk
factors. Even though it is a hospital-based study, the
results of the study can be used in implementation
of'the prevention policies in the area.
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